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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re-registration 
save for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their eqxirvalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 



Lce with the rules, the words "public limited company" may be replaced by p.l.c, pic, 
C. 



under the Companies Act does not constitute a new legal entity but merely 
mpany to certain additional company law rules. 
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I, ANDREW NICHOLAS ROBINSON, Notary Public of the CSly of London and 
aUewhere in EneUixd, by Bjoysl Autborlty duly admitted and awom, pvactismg in 
the aaid Gity, 

DO HERBBT CERTIFY AND ATT&iST; 




TBAT the Seal affited at fpgt of the hezeunto annesced Power of Attcim^ is the 
genuii^ Common Seal of ''iMPERIAIi CHEMICAL INDUSTBIES FLC^ a 
Gompany duly incorporated and existing in accord^oe ^th the laws of England, 
registored at the Companies BegiatratiDn Office for England and Walea under N'. 
216019 and having its Registered Q£Eee at Impezial OKemcal House, MiUbank, 
London. S WlP England; 

THAT the signatures set and subscribed at fcot of the said Power of Attorney are 
truly those of TIMOl^ ALEXANDER SCO'tT and DSBJANI JASH, whose 
identiti» I atte&t, one of the Directors and the Secretazy, xaepectively, of the said 



AND ICBLAT the fiaidiPower of Attorneyj being fio sealed and signed, is binding on 
.the aaid Company in accordance with the provisions of English law- 

I 

m TESTXlUCOlSir WHEREOF I have hereunto set my band and afBb^d my Seal of 
Office in City of London afbireaaid, this ninth day of Novemhez in the year Tvro 
thonaand and one. ' 



.! 




A. N. ROBINSON 

pufvener Notary of London, Englana 




» ItaCUrlmhaVUtnJ 
B •WMfafMa 91130 USB OEBI IPttU 
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OBNERAL POWER FOR PAIjipTS REGISTERED DESIGNS AND UnmY MODELS 

ij 

]^ THIS DEED IMPEItlAL IcHEMICAl. INPUSTBI lKS PLC a company incoipotated 
M Boigland and Wales having legistraed office at 9 MDObank; Londoa SYTIP 33F 
Company) ANDREW FRANC^U to be its iroe and lawful Attorney C*lhe Attomesy") for 
a id on behalf of the CotDpany fo act either alone or jointly or severally wifli any other person. 



0 : p^ons similarly authorised |^y ttie Company to;- 



and execute applicatiQ^ fiir patents. Reglst^aiiEid Design? and Utility Models in all 
countries of the world; \ ! 

sign any documents relating.to and raecute applications &r ^e recordmg of any 
assignment or licence of Paifesot?, Register^ Designs or Utility Modds ik all coimities of 
the world; jj 

sign and execute all olher documents pursuant to all prooeedmg;? established under the 
laws and regulalions relaJii^ to Patents, Rj^stered Designs or Utility Models in all 
coixotries of the world; 1 } 

pay the lawful &es and taxes and to receive payments on its behalf which the said 

Attorney may deem to reqa^ite; 

I* 

s. appoint any agrat or agcntsjpd delegate to hm 

anfhoiitles hec^nbefine conferred as the Attorney may think fit and to revoke and cancel 
all or any of susdxpowm ai^ authDiities; and 
e. GENERAIJlTif todo sign^tecuteffw 

reqiiifflttons cotmnumcaiions and dungs as may be necessary for all Or any of the purposes 

aforesaid. Ij 

i 

Nothing in this Deed shall graii^ or be demoed to grant any power to the Atfiomeys to assign 



c r license any of die Company 



the Company shall ratify 
I reaper exercise of (he power berd^y granted. 



iiigihb in any Patents, Registered Deigns or UdUty Models. 



and GonjSxm whatsoever the Attorney diall law^ftmy do in the 



' his Power of Attomjey revoke ! 
2 aatter incb?4mg but not linaiiei 



all previous Powers of Attorney in relation to its subject 
to that dated 6^ Septemb^ 1994 and 
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1 :hall imless previously levokeil cease and deteaxoiae absolutely on ttie thxxd anniversaty of 
he date hereof 

I • 

] 11 wrn^IBSS WHBKBQF fte Company has caused its co^^ 
Ms day of Scatoiubu - Two Thammd and One. 



EXECUTED AND DELIVERED ) 
i \S A DEED of IMPERI AlJ I ) 
CHEMICAL INDUSTRIESIPLC ) 

'n the presence ol: 



director 

:^pany Secretan^: 



I 
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Coating Compositioii 



15 



7L 



The present inventioci relates to fire retandant coatiflg compositions, their 
preparation and use. 



Coating compositLcnis commonly used to coat the sur&ces foimd in 
btiildiiigs, fbr exaaq>Ie ^^ralls, ceilings, floors and fumituie. Such sui&ces are 
usually coated at ambi^ tempendture of about 5 to 40'C using brashes, 
rollers, pads or sprays.- iThe costiDgs include paints, lacquera and varnishes. 



2i 



•i 

Such coatings can bvou m llie event of a fire in a building. 



Fires insides buddings a id olher stmctures cause suhstantiaL damage and often 
loss of lifb both fiom ^3 heat of ^ blaze as well as ^e smoke generated. A 
scAiroe of fiiel in suc^ £mss is the coating on the sui&c^ £xaid inside 
building. Of course sur&c» axe often rqpaiuted many limra and, ovar 
the years, it is not unco^ mum to have Vtxi or more coats of dried paint thereon. 
Snch multq>Ie coats of |>aint, although unlikely to be the initial source of the 



22/08 



'0| 
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&e> will certamly &ed|it diereiby prolonging its duzadon and iocieasiiig the 
damage caused. To be ^£fective inteal li& situations, therefore^ fiie retaidant 
coatings must be of lo^ flaxmnability themsd.'v^ as well as safGciendy lobost 
to maintain their integiily in a fire such that the paint layers and other 
substrates beneath are sibstantially prevented from igniting. 



In order to make otijeddlve comparisons, a system of certLfUattion by national 
bodies has been set iip. |such certifying bodies have developed vadoos testing 
protocols to assess the effecti?veness of the fire letardant coadngs. These vary 
i<) in severity by specifyujfg difGerent substrates, fbr exanq>le flammable versus 
non-fLammable and whether or not the substrate is overcoated \nth previous 
diied layers of flammame paint. An example of tiie most severe test is BS 476 
titled Fixe Tests oil Building Materials and Stractuies \^ch is hereby 

>; part 6 of this relates to methods of tests of fire 
and part 7 to surface spread of flames for materials, 
itrate fbr the test is the Wardngton blue board which 
10 layers of different paints. This is tbm coated 



15 



incoxporated by reft 
propagatioa of pro 
The most challenging 
is plasterboard coated 




with a fire retardant coaong, subjected to the test and the result as^ssed 

2i| Known fire regardant c^ejkdng conqto^ons ccmtain fire r^irdant T*F«^g"a 1ff. In 
additicm, sudh coadngKlmay also e<»xtBin polymeric binder^ pardcnlate non- 
binder solids such as iooTgamc and/or organic pigments (for eicample rutile 

II 

titanium dioxide) and/o]| extenders (for example clays or talc) as well as other 
optional ingredioits sicih as structuring agents (for exanq)le l^ponite or 
bentonite clays)» coaleaaxig solvents (fbr exanq>le benzyl alcohol or white 
spirit), antifivrming ageioEts and bioddra. 



2i 
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Hie vohune of particul i 
total volume of tiie 6am 



pi^ent volume com 
includes all matter 
s PVC also applies to pol 



te matter contained in a cby coating compaced with tbe 
coating (including polymenc binder) is known as the 
LC^adradon or PVC. In this conteKt the term pUgment 
whi|(& in the final film remains partiailate. The concept of 
^erio moulding fbmnilations. 



Typical of the fixe nxardant materials lefkied to alxyve include organic 
halog^ conqpounds si ch as chlorinated parafiSns and bcominated materials. 
ChlorinatBd polymers jand copolymers such as polyvinyl chloride and 
i|) polyvinyledene chloride are themselves fire retaidant by virtue of their high 
chlorine content The halogenated materials may be used alone or together 



-with antimony caiDponnds such as antimony trioxide or antimony pentoxide 
whichaiethott^to acias syneigists. One proposed mBchanism for the mode 
of action of the !haloge lated and mixed antimony-halogenated systems is that 
1^ they interiEere with the mechanism responsible for producing high energy 
radicals in the gas phaas of the fiame thereby reducing the magnitude of fiie 



flame and/or its 
produce hi^ smoks 
damage. Furthetmore,! 




Such agents are effective but they tend to 
nty and corrosive gases in the fiie causing more 
handting antimony conqjounds and halogenated 



20 materials during the pdnt-making process is iteelf a cause of concern for the 
health and safety of the woricers involved. Dust produced by sandii^ flame 
retardant paint containmg antimony crates an additional hazard for the 
environment. 



2i 



Alternatives to the 
produce water vapoxtx 
such materials are the 
and Hydromagneslte CN%s(CQ3> 



halogen 



file retardants include a class of compoonds that 
carbon dioxide at elevated tenqjcrature. Examples of 
inetal carbonates soch as Huntite (SMgCQaxCaCOa) 
i4(OH)2x4H20) and metal hydroxides, such as 
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aliuxjiiiiium ti:ihydroxide 



also knoivn as aluaumain tnhydtate; and magQ^uin 



hydroxide. These aie ai|o s<mietiines xefiaxed to as fire ntaoi^^ 
early stages of the fire ^uch ^er materials are believed to release &e carbon 
dioxide or water thereby preventing flames taking hold or extinguishing any 
> flames that have alr^idy taken hold. However, a known diradvantage is that 
they are not veiy e£fecd at high temperature. 



At higher teanperaturesi imateiials capable of pioducing glass-like chais can be 
more efifective. Zinc bcicabe is an example of sudi a material. The chars thus 
l6 formed are Ifaonght to act as a physical barrier blocking heat reaching the 
substrate benrath tihe piainted sur&ce. Unfortunately, such gilassy chars are 
very brittle and have a t sndraicy to fill o£f the very article they are intended to 
protect. Mote recently j mixtores of glass-like materials and ceramic-like 
materials have become Wailaible and these produce glassy dhaxs that aie more 
i:^ robust. ; 

.; 

In addition to these.. ; are the coatings producing fire retaidancy by 
intumescence, by whicbi is meant an iTiftnlatiiig foam is produced at the 
tempeiiatures found in 4- jSre. Typically, an acid sources, a ciiflrring source and a 
foaming agent are refkdred. The add source is a phosphoms con^und 
generating phosphoric apd at high tea9>eiati]ie. The chaning source may be 
any source of carbon; d|B polymer of the film fbimmg resin can be sufSdeot. 
The blowing agent is txpicaify vaen producing ammnnia at high tempetatnie. 
However, intumescent I'toatinss often have poor decorative properties and 
overcoating them witW conventional, that is non-fire retaidant^ coatings 
generally creates probu|as of wetting which can result hi an unattractive final 
appearance. 



2( 



25 
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EP 0 833 862 discloses; a process &r coating inorganic filler particles such as 
magnesium hydroxide ^ r atumimum ttihydroxide witti certain tin componnc^. 
The use of sack coate^ £Uer particle as fire retardants in low FVC (that is 
less than 15%) polympsr moulding fbrmulations is also disclosed. These 
moulding formulations^; however also contain halogenated materials such as 
polyvinyl chloride as me polymeric binder or Cerecblor 70, a chlorinated 
paraiBn wax, which ar| themselves known to be effective as fire retardants 



due to fheir high chlo; 




K ) of ib& dhloiine produces deuse smoke and conosdve ^es dming combustion. 



1$ 



EP 0 833 862 also 
fommlatioQS are not 
disclosed. 



content as discussed above. Of course the presence 



mentions coaling conqiositiom aldioni^ spedfic 
reiirealed and Mgh FVC, halogen free coatings axe not 



7H 



Suipiisingly, we have now found that halogen-fi?^ coatmg compositions can 
be made at very high Fskc and of impn^ed file retardam pHipeEties. 



provided a halogen-free fixe letardant coating 
film forming polymer and inorganic fiie letardant 
in that the fire retardant material comprises a 
combination of fixe retjiidant fills' particle and a m^al stannste and/or a 
metal hydroxy stannatel ^edieFean the overall PVC of the composition is fi»m 



According, there is 
compositirai, conqirisin^i 
matCTal characterised | 



75 to 97%. 



Freferably the fire retar^nt material of the coadng conoposrlion is able to g^ve 
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off water and/or caibok 
elevated teDL]|)era£ures Ibund 
£bu& file letacdant fillei' 
hydromagtiesite, ali 



dioxide wben die dried coating is escposed to fhe 
in csr dose to a flame in a fiie. More prefbaably 
is selected fixm the gioup consisting of hvmtit^ 
trihydrosdde and magQesiimi hydniadde. 



nimmiiim 



The metal stannat^ may be repiesented by iNfiSnOs and die metal hydroxy 
staonates by MSn(OH]«. Pre^nably tbe metal xi^reseoted by M is zinc, 
magn^um, calcium, litrondnm, bariiuxi, iron, cobalt, xdckdl or copper. 
Fre&f ably fhe metal is 2 inc as this produces efifecfive &e letaidancy as well as 
m being substantially coSonrless. Even moie pieferabify tiie metal bydroxy 



stannate is zinc hydroxy 



Li 



20 



22 



stannate. 



Preferably the fire letardant material comprises the fire retaidant filler 
patticles coated v/i&i the metal ^annate and/or the melal hydroxy stannate as 
diis prodm:^ more e£Eecstive €ie retardancy. More preferably, die coating is 
bound to the SSiet particLes. A suitable example of a file resaidant filler coated 
with a metal hydroxy stannate is alumimnm tribydrate coated with ginc 
hydroxy stannat^ availa ble as Stotflam ZAH' 



tTM 



I^erably the fire retanlant material comprises fix>m 100 to 2000% and more 
preferably &om 300 to 1500% by weight of ihe film finmmg polymer. Most 
{He&cably, die fiie retajidant material comprises ficon 900 to 1400% as this 
produces the optimum balance of fire retaidancy and other dried coating 
properties. 

Pleferably the PVC is dom 80 to 97%, more preferably fiom 85 to 95% and 
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even moTQ preferably fijom 87 to 93%. Preferably at least 65% of the PVC of 
the ooii]|>osition is piov ded by thd fixe retaidant matiefial. 

Althoagh. not ^wishing to be bound by this theory. Hob very high ¥VC of the 
s coatini^ of tbs invention not only allows very high levels of fire retardant 
materials to be incorp orated into the dried coating, it al&o results in a 
miniTmiTn amount of fi m fimning polymer in the coating. As it is the film 
ibxnnn|; polymer that is &e main flammahle matadal, fixe retatdancy is 
thereby furdiaiDiprove L 



II 



high 



Fommladng at such 
the coating com^ositioii 
to form fisscitBs as it 
not only produces an 
1^ letardant properties 
flammable material 



FVC can reduce some of the desirable prqpertira of 
. In particular, Iheie is a tendency for Uie wet coating 
creating a dried, solid coating widi cracks in it This 
nhdesirable ^ipearance but, of coiKse, reduces the fixe 
the coating resulting fiom the exposure of the 
flames and heat 



dries 



of 



25 



beneath to: 



Laige particle size matenals may be used to overcome this problem. By large 
in this context is meant tiiat the paiticle size distribution e&tmds j&om sub- 
micron -ap to 1000 microns, pcef^sibly from 0.1 to 730 ndcrons, more 
prej^ably &om 0.1 to SOO microns and still more preferably fiom 0.1 to 200 
microns. Most prefeire d are particle size distributions where fiom SO to 90 % 
by w^ght of the partidfs axe op to SO microns and fiom 5 to 25% by wdght 
are j&om greater than SOp 100 microns and fiom 5 to 25% by weight axe fiom 
greater than 100 to 200 microns. Partid^ above about 200 microns can 
produce a "teodured look in the dried coating so where a smooth final 
appeaiance is lequked ttie paitide size distrTbution is prejEerably substantially 
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fiee of paidcles greater thaa 2S0 microxis. Where the particles 9f0 substaudally 
spherical tiie size refbs to the diameter. Where the parddes are noa-sphericBl 
the size refers to Hie largest dimmsion. Howev^er, inaterials having a high 
aspectialiQ, such as fibres, tend to bend and coil in the dried coating. Coating 
;i cazL thus be formulated' with fibres of up to about 3 mm in length and not 
exhibit significant textore in Hie dried coating. These may be selected by 
routine CTpeiimcntt 



Allbough the size and idistribution of Hie particle largely deteomines Hidr 
i!b defectiveness in inreviratm 

of the material itself will affect Hie fire letaidancy of the coating con:^osilion. 
Priefeaably non-flammable materials are used Moro preferably, inorganic 
materials are used. 



II i Suitable examples of sdcb non-flammable materials include fly asb^ calcium 

« 

carbonate, clays, talc ahd glass fibres or sphcares. Fly ash conqnises hollow 
ahnxdna-silicale spheres extracted fiom pulverised fiiel ask FiUite™ 200/7 is a 
suitable example of the fly ash type, Exanq>les of suitable glass fibres are 
available fiom Wrigley. Kbres, F.H.Wrigley Ud in Somerset, England TA4 
4RF nnder the tradename PAN™ fibres or fiom Fibertec Ihc* Bridgewatar, 



20 



25 



Michigan, USA 023204];under tiie tradeoame Microglass™. Suitable exaaq>les 
of hollow glass sphere^ are available fiom Wrigl^ Fibres as glass micro 
balloons. i 



.1 



Preferably, such materi^s coiiq)rise fitan 5 to 40 % by weight of the coaling 
formulation, more preferably fiom 10 to 30 % by weight of fiie coating 
fimnalation and even feiore preferably firan 15 to 25% by weight of fiie 



22/08 '03 14:58 FAX 017S3578520 



Id LEGAL DEFT 



@019 



coating fomiulatLoiL 



Piefeiably Hie coatmg coixq>osition is watarbome as this TBduces' liie amomxt of 
organic solvent released to Hie atmosphere daring drying of the applied 
coatmg. Such solvents in the atmosphere are considered hazaidous to Hie 
environmoat and in many cases the users of the paint dislike the odour ibsy 
produce. By '^erbome is meant that at least 50% by weight of the volaHle 
nxat^al or the carrier liquid of the coating conjiositLan is water. Motre 
preferably the o^anic solvent level is from 0.1 to 30% and even ore 
i{> preferably from 0.5 to 10% by weight of the total paint composition. Most 
preferably he coating composition is substautLally ftee of organic solvmL 
Preferably, where organic solvente are used, fyr exanq>le to insprove substrate 
wetting or dispersion of the particulate matter, water conqpatible or water- 
soluble solvents are used. Exanqples of sadi suitable solvents include 
ik propylene glycol, benzyl alcohol, texanol and white spirit. 



Organic solvents, preferably water conq>atible organic solvents are also useful 
in increasing tbe open time of the coating; that is they extend the time it takes 
for tibie coating conqiositum to dry. This is especially iixq>ortard: for coatings 
formulated at FVC above about 75% as they have a tendency to fi?nn defects 
during drying. 



2(1 



2i 



It is p r e feued fliat the coating compositian is 1 pack. By tins is meant that flie 
liquid coating conqKisition may be used direct fiom the contadner. 
Furthermore, other than perh^ reducmg the viscosity by the addition of 
solvent, say water, no furth^ ^seotial ingredi^its are requited to be mixed in 
order for the coating to develop its intended properties as a fire letardant 



IOg^fe7^22^t3B?>a^:9-2M8>. 
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coatmg. Such a leady for use coatnig coiE^osition has the additional 
advantage fliat it does not hav& a limited 'pot beyond which any unused 
coating must be discarded. 

i Suitable £Qm fommig resins include addition polymers and condensation 
polymers. The term polymer is nsed her^ to desolbe both homopolymers 
and copolymeca. 

Suitable exaDq>Ies of addition polymers can. be detived fiom acrylic add esteis 
1^ and methaoylic add tsgbsxs, amides, niixiles, vinyl monomeis such as styiene 
audits dezivadves and'^yl esters such as vinyi acetate and viiiyl vexsatate. 



Using the nooienclatUTe (meth)acrylate to represent both acrylate and 
methaciylate, suitable (meth)aciylic adLd ^ters include the alkjd ^ters, 
pieferably methyl (m^)acrylate, propyl (meth)aci54ate, butyl (nieth)acrylate, 
2-ethyl hex^rl (meth)acrylate and alkoxy poIy(oxyeth^ene) (meth)acrylat^. 
Small amoruBts of aortic add and/or methaciylio add may also be w«d. 
Hydxoscy functional monomers sudi as hydroxy eth^ (meth)acr^[ate and/or 
hydroxy isopropyl (nieth)aciylate, may also be induded. Prefeiably the 
20 addition polymer is derived from ite esters of (ineth)aciylic add. More 
preferably the addition polymer is derived from methyl methacrsdate* 2-ethyl 
hex^ aci^ate and acrylic add and even more pr ef ei x ed is where fhe wdg^ 
ratio of these numomecs'ls 50.5:48.5:1.0. lespecdvely. 



22 



Suitable exasuples of! condensation polymers indude polyeatera and 
polyuiethan^. Uiedume-aciylic hybrid polymers^ wfaero the methane and 
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aciylic addition polynief pardon are closely associated may also be used. 

The glass tranalion teaxgpeicature, ot Tg of the addition polymer may be varied 
by copolymerismg monomers of tppxapnato Tg. Similarly, by vaiymg the 
! amomit of hard and soft coreactants the Tg of the condensation, polymescs may 
also be varied. Li this way polymers which are hard, soft or intemiediate Tg 
can. be made which can produce a lange of desirable physical properties, such 
as hardness in the dried coating. 

i< » Fte&iably Tg of Ihe pcdymer used as the film fbxming resin is fiom -60X to 
130'C, more preferably fiom -SO'C to 70"C and even mcxre prefmably fimn 
-30 to SO'C. The lower Tg polymers are preferred as th^ allow a cohere 
dned coating to form etv^ at v«ay high PVC. 



1^ The film forming resin may be a solution polymer by which is me^ that the 
polym^ is dissolved in oigaxdc solvent or water; or a dispersion polymer 
where the polymer exists as particles dispersed in a liquid carrier medium. 
Such dispersiims are often refe rr ed to as lathes. Pr^erably the film fimning 
resin is a dispersion polymer and more preferably the liquid caiiier medium is 
2(| substantially wat^. The weight avoage particle diameter of such latex^ is 
preferably from 0.01 to 5 miaous, more prefisrably j&om 0.1 to 3 microns and 
most preferably ^ 0.1 to 1 micnms. 



22 



iPre&rably they are made by etnnlsian polymerisation process. 

The wet coatii^ should be appHed to the ^strate at a thickness sofficiext to 
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produce a dried coadug thickness of fiom 03 to 3.0 "ww^, preferably from 0.5 
to 2.0 mm and most pieferably fiom 0.8 to 125 mm. At hl^bief dded coatmg 
thickness, for esLanqtle greater Ham 0.5 mm, more than one coat may be 
teguiied. Preferably, dried coBting thickness of 2 mm om be achieve in 1 or 
2 coals. This can be achieved by brush or roller application althoiigh raUer 
plication is preferred. 

In Older to achieve sach coating duckness^ the medhim sh^ viscosity 
should be» pie&iably £rom 1 .5 to 6.0 Pa.$, preferably firom 2.0 to 5.0 Pa.8 and 
1^ more preferably fiom 2.0 to 4.0 Pa*s. The viscosity is measured at 25'C iising 
a RotoHuxmer viscomi^sr (available firom Sheen Instrum^its, Teddington, 
Loodoo, England) jS,tted witti a 1.2S indbi (3.175 cm) spherical bob (part 
number 455N/6S) rotati]]^ at 562 rpm. 



IS 



Other important paint properties aie also afSedbod by the very high FVC of the 
invention. For esEanqile, stain reEOStance and scrub les^tance may be 
unacceptaibly poor. In these circumstances the dried layer of fire letardant 
coating composition may be oveicoaied with a second different layer of 
conventional coating which, althon^ is itself not fire rebaidant to the extent of 
the coating oon^sitiOBS provided by lius inv^ition, nevertheless does have 
acceptable stain and scrub pr o perties. Suzprisingly, such a system, has good 
fire retardant properdes. 



Accordingily, thae is provided a fa» retardant coating systesoo, coni^Misins a 
2i first dried layer of fire retardant coating competition and a second driol layer 
of coating composition charactaised in that the second layer is of a di£E^ent 
composition. Frefibiably the second layer is colouied* 
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Such a two product s^^tem has the added advantage that a fine r^aidant 
systan can he produced offering a tange of coloufs wiHumt the need to 
formulate a range of coloured conqpositions which are themselves fit© 
retaidant Optionally, the second coating layer is fire letaidant 

In cases vi^beie the adhesion betmreen the fixe letatdant coating composition 
and tibe substrate is poor or xnad^iiuite, it is preferred fliat the coating sysi^ 
comprises a layer of primer, between the substrate and die fize retaidant 
coating in order to increase the adhesion to acceptable levels. Such primers are 
often referred to as adhesion promoting prim^ The primer may itself he fire 
retaidant. 

I 
I 

The inveotian also provides a coated waU. ceiling, floor or articles 
characterised in that said waU, ceiling, floor or article is coated with a coating 
of the invention. 



The invention is fiitther iUustrated by the following examples. 



The ingFedients refeiie^, to in the examples are listed below and are availablB 

•I 

firom the soppliecs listed^ 



Bentone™ EW, a clay tijiclsfiaier is available fottn Elementis, Stolbergersticasse 



25 



370, Cologne, Getrmany,; 

I* * 

Dispelair™ CF246, an smtifbam. is available finm Blackburn Qtenucals Ltd at 
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Wbitebixk Industrial Eslkte, Blac3d)iii]i, England* BBl 5SX 

Actidkle™ COR 010, a biodde is available j&om Thor at Windiam Avenue, 
^ncham, Norihwich, 4beshiie, England, CW9 6GB 

Qrotan™ 731 and Acisrsol SCT-27S, a dispersant and thidcener lespectively 

I 
t 

^ are available from TSLdhm & Haas at Lennig Hoiise, 2, Masons^s Av^ue, 
Croydon, Surrey, England, CR9 3NB 

1 

Pippjdeine (Hycol is ^ailable ham. FetrochGan Codess at Cedar Court, 
Guildford Road, Leailiebiead, Surrey, Bi^and, KT22 9RX 

Disponil^ A1580, a di^ersant is available fioni Cognis at 40551 Dusseldoi^ 



Storflam™ ZAH is avaiptble from Joseph Storey & Co L4d at Heron Chemical 
Wodcs, Moor I^e,L.a]^caster, England, LAI IQQ 

Natroaol'°^ 250 MR antj Aqnaflow^ IslHS 300, both MdkeaeotB, are available 
fiom Hercules BV Aqujalon DivisLon, at Noocdweg 9, PO Box 71, 3330 AB 
1^ Zwiji]idrecht,TheNethekaQds 

Fimte™ 200^ is avai^ble from FilHte at Goddaid Road, Astmoor Industrial 
Estate, Runcam, Cheshae, England 

Microglass™ 3004, gla^s fibres is available fiom Fibertec Iiic at 35, Scotland 
Boulevard, BridgewateiJ, MA 02324, USA 



2( 
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Warringtooti Blue Boards are available from Warrington Fire Research Centre, 
Holmesfield Road, Warkagton, Wal 2DS, England. 

DULUX™ Trade VIxqI Matt White is available from Imperial Chemical 
Lidostdes, Wesdiam Road, Slough, BedEsbiie, 5DS, Pjngi^^ 



Examples 



I 



22/08 '03 13:00 FAX 01753578S20 



Id LEGAL DEFT 



15 



Id 025 



"Exsvaple I 

To a 2.5 litre container (diameto* iSQmin) ^ed with a dispeirMon inq^eller 
bkd© of lOOmm diameier is added the first portion 564.6g of Water (1) 
and 23.2 g of Bentone"^ EW whilst stirring at 500 to 1000 rpm. Stirring is 
ccnidnued for about 5 jninotes imtil a nnifonn di«qg»exsion is foitmed with no 
obvious signs of agglomeratLon. To this mistuiB is added, whilst stining and 
in fhj& Older indicated in Table 1, the ingrediexte of Portion B in the amoxmts 
shown. Storflam™ ZA^l is added slowly over a period of about 3 minutes, 
When all of the ingcedioate are added to the containeir, the resulting mixture of 
Pordon A and Porticm {B are dispersed using Hgih speed stirring at 2000 to 
3000 rpm fbr about fideen minotes to form ^e millbase. The ingredieots of 
Portion C aie then addLd in the order indicated in Table 1 witibi slow ^eed 
stiiring of about 350 mm. using a Heidolph stirrer fitted with a 100 mm 
diami^er );>addlfi blade uhtil a uniform consistency is achieved to faxm the final 
coatmg composition. 



TABLE 1 



2( 



2S 



Wt% 



g 



Tap water (1) 
BentoneEW 

fort iP%ji 
Di^elair CF246 



I 18.435 



\ 0.759 



564^6 

23 



0.205 



63 
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ActicideCHROlO 
Orotaa731(25%) 
Prppyleoe Glycol 
DispomlAlSSO 
i StarflamZAH 
Natrasol 250MR 
Tap Water (2) 



ic 



li 



5.8 
37.7 
72.7 
6.3 
1308.7 
1.2 
80.0 



Fillite 200/7 I 21.093 

Aciylic polymer latex* S.822 
ArayBol SCT-275 I 0.957 
Microglass 3004 | 2.391 
Aqi)aflow>IHS300 | 0.096 



646.0 
178.3 
29.3 
735 
29-3 



*The aciylic polymer latex is made by an emolsioii polymesisaliQn process 
and has a monomer bon^iosition of metlqd raetli8K9ylate/2-ettiyl hcKyl 
aoylate/acEylic add of ivdght ratio 50.5/48.5/1.0 lespectivdly with a 
calculated Tg of 6.4'C. The solids conteat is 50% 1^ vreiE^ 



21! 



The non volatile content 
The Rxjtothioncr viscosi 



of Hie coating is 53% by weight 
iWmraisured at 25 °C was 3 Pa.s. 
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ComparatSye Example A 
I^ihuc Trade ^^te Viiiyl Malt paiot was used as 
Tbe RotoDiiimer viscosity measured at 23 "C was 0.83 Pa.s. 

ii Test Method 

A Watdngton Blue Boaxd supplied by the manufkctiiier pr&-coated -with 10 
layers of paint The spedmoi boaid is prepared by supplying Hie test coating to 
the Waningtan Blue board and aUowiog it to dry and age for 3 days. 

1^ Thisspecinieaboaidistestedaccordmgto^476peit7, asinmnaiyofwbicb 
is detailed below. 

The q>ednien is mounted in a wata^^ooled holdesr and is exposed to a radiant 
panel for 10 iiun\Jtes. In addition a pilot flame is applied to the bottom comer 
i4 of thiB specimen Airing the first minute of the test. The time required for ihe 
flame front to reach reference maiks on the specxmiSL is noted, together with 
the esdent of the flams spread at 1.5 minutes and 10 minutes after liie 
beginmtig of the tesL 

24 Testuig 
Speidmenl 

The fixe retaidant coatiiig composition of Esaxsqple 1 was ^plxed to fhe 
prepare ag^ board in two coats using a medium length pile (about 12 mm) 
roller and allowi^ to dry. A dried coating thickness of 1100 mimn» (1.1 
id mm) was achiev^ed. Tliis was allowed to age fat 3 days before bdhig submitted 



03 IS: DO PAX 017SSS78S20 



Id LEGAL DBFT 



@02S 



18 

to the BS 476 part 7 to a^ess fire letaiddscy. After 1.5 minute tiie flame 
had spread 40 mm and after 10 mmutes had spread 50 mm fiom the leference 
point. 



Spedmenl 

Wanington Bhie board was ptepaied accoxding to SpBcunen 1 and then 
£]i£her coated "with the coatii^ conqposition of Comparative Exan^e A. The 
dried coating diidkness achieved was 1100 micions and 150 microns 
respectively. This was aUowed to diy and for 3 days besScsK testing 
according to BS 476 pait 7 to assess file retaidancy. AStsar 1.5 ndixutes the 
flame had epcead 40 mm and after 10 minutes had spread SO mm fixnn the 



SpedmenA 

li' Dukix Trade Vinyl Matt of Conqjarative EKaiiq}le A was applied to the 
prepared ^ed hoard using the same method as m Exanq>le I . A dried coating 
thickness of ISO microns was achieved. This was allowed to dry and a^ for 3 
days be£>re testing accoxdit^; to BS 476 part 7 to assess Sxq t^ardancy. After 
1.5 ininiiteS die flame had spread 300 mm and afier 10 niimites had s^^ 
mm fiom the refbience poinL 



2( 



The sprrad of '^e flame when using the coating compositions of the invention 
is shown to be sigoificffiitly reduced. 



iD07y96?g;2g'=AtasiHgoz^ 
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ClaiiDS 

1) A halog^-fi:ee fire xetardant coating con^ositioii comprising 

1) film foimmg polymer 
ii) morganic fire letazdant xnatedal 

characterised in fhat the fire letaidflnt material comprises a combination of fire 
retardant filler particles and a metal stamiate and/or a metal hydroxy staunate 
wherein the overall PVC of the con^ositLon is fijom 75 to 97 % 

2) A fire retardaut coating composition according to Claom 1 characterised in 
fhat tie fixe letardant' material comprises fire retaidant filler particles 

14 coated MnUi the metal stannate and/or the metal hydroxy stannate. 

3) A fire retaidant coating conqiosilion according to Qaim 1 or Claim 2 
characterised in that the toorganic fire retardant matoial is able to give off 
water and/or carbon dioxide when in the form of a dried coating and 
exposed to tibue elevated temperatures found m or close to a flame in a fixe. 

i 4) A fire retardaot coating coinposidon according to any c>nd of the preceding 
{ Claims charactoised in that the fire retardant filler is selected from the 
groi:^) consisting of huntite, hydromagnesite, aluminiimi trihydroxide and 
magnesimn hydroxide. 



3Q 



5) A fire retardant coafingcoii^silion according to any Odie of file preceding 
Claims charactefiised in that the metal hydroxy stannate is 2inc hydroxy 
stannate. 



6) A file retar&mt coaling composition accoidiDg to any one of the preceding 
Claims characterised hi that die fire r^ardant material comprise firom 100 
to 2000% 1^ weight of the film forming polymer. 

24 7) A fire retardaot coating system con^nishig a first dried layer of fiie 
retardant coating compoidtian according to any one of the proceding claims 
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and a second dried layer of coatmg oonopositioii charact^ased in that the 
second layer is of a differeail conxposition to the fiist 

8) A coated wall, craling, floor or article characterised in that said wall, 
ceiling, floor or article is coated with a coating according to anyone of the 

5 preceding daims. 

9) A coating con^ositiqan substantiaily as hereinbefore described by referoice 
to Example 1 or Exaim$)le 2. 
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Abstract 

A halogen-fiee to retardant coating composition coaoaprising film foiming 
polymer, inorgamc fire retardant material cliaracterised in fliat Ae fii© 
reiawiant material coix^ttises a combination of fire retardant filler paitides and 
a metal stamiate and/or a metal hydroxy stamiate whesrwn liie overall FVC of 
the coDDiio^lion is fiom7S to 97 % . 
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